Proteasome inhibitor bortezomib promotes a rupture-prone plaque phenotype in ApoE-deficient mice.
The ubiquitin-proteasome system is involved in the development and progression of atherosclerosis. The aim of this study was to investigate whether plaque composition is affected by proteasome function. In vitro, the potent and selective proteasome inhibitor bortezomib induced apoptosis in both cultured smooth muscle cells (SMCs) and activated macrophages. This effect was associated with increased expression of C/EBP homologous protein and cleavage of caspase-12, indicative of endoplasmic reticulum stress. The sensitivity to the proapoptotic effects of proteasome inhibition correlated with the protein synthesis rate. Proteasome inhibition in explanted atherosclerotic plaques of ApoE-deficient mice resulted in a significant decrease in SMCs and macrophages, indicating that both cell types in the atherosclerotic plaque were susceptible to the proapoptotic effects of proteasome inhibition. In vivo proteasome inhibition in ApoE-deficient mice did not affect plaque size or composition of early atherosclerotic plaques, but resulted in a significant decrease in collagen content as well as a significant enlargement of the necrotic core in advanced atherosclerotic plaques. In conclusion, our results indicate that an impaired proteasome function promotes features of a more rupture-prone plaque phenotype.